Expression and polarized localization of the hemochromatosis gene product HFE in retinal pigment epithelium.
Hereditary hemochromatosis is an autosomal recessive disorder of iron overload leading to oxidative stress. Mutations in HFE are responsible for approximately 90% of cases of this disease. HFE is the principal regulator of iron homeostasis, and the process involves interaction with transferrin receptor (TfR)-1, transferrin receptor (TfR)-2, and beta2-microglobulin (beta2M). Expression of HFE has not been investigated in the retina. In the present study, the expression of HFE and the HFE-interacting proteins TfR1, TfR2, and beta2M were analyzed in mouse retina. RT-PCR was used to detect the expression of HFE mRNA in neural retina and the RPE-eyecup. Expression of HFE in intact retina was investigated by in situ hybridization, immunofluorescence, and immunogold electron microscopy. Expression of HFE-interacting proteins was also analyzed using similar techniques. RT-PCR showed predominant expression of HFE mRNA in the RPE-eyecup. In situ hybridization in intact retina revealed that HFE mRNA is expressed almost exclusively in RPE Immunofluorescence and immunogold electron microscopy showed that HFE protein was specifically associated with the basolateral membrane of RPE. Expression of the HFE-interacting proteins TfR1, TfR2, and beta2M was also evident in the retina. This is the first report on the expression of HFE in the retina. The specific localization of HFE and its interacting proteins, TfR1 and TfR2, at the basolateral membrane of RPE is relevant to the regulation of iron homeostasis in this cell. Patients with hemochromatosis may have impairment of iron homeostasis in RPE, potentially contributing to age-related RPE dysfunction and retinal degeneration.